Early pharmacological preconditioning by erythropoietin mediated by inducible NOS and mitochondrial ATP-dependent potassium channels in the rat heart.
Administration of recombinant human erythropoietin (rhEPO) is known to induce protection against cardiac ischaemia injury improving functional recovery and reducing apoptosis. But the underlying mechanisms are not elucidated. We determined the role of nitric oxide synthases (NOS) as well as ATP-dependent (K(ATP)) and calcium-activated (K(Ca)) potassium channels in the early cardioprotection induced by rhEPO. Wistar male rats were divided into two experimental groups treated by rhEPO (5,000 IU/kg, i.p.) or saline (control group). One hour later, rats were anaesthetized, hearts isolated, retrogradely perfused and submitted to a 30-min no-flow global ischaemia followed by 120 min of reperfusion sequence. Cardiac functional recovery (left ventricular developed pressure, LVDP) was significantly higher in the group treated by rhEPO (LVDP at 30 min reperfusion: 71.7 +/- 2.3 mmHg) compared with the control group (57.4 +/- 5.8 mmHg). We observed the same significant effect on its derivative (dP/dt). The rhEPO-induced improvement in ventricular function was abolished by perfusion prior to ischaemia with either N-nitro-l-arginine methyl ester (l-NAME, a nonspecific NOS inhibitor) or N-(3-(aminomethyl)benzyl)acetamidine (1,400W, a specific inducible NOS inhibitor) or 5-hydroxydecanoic acid (5HD, a mitochondrial K(ATP) channel blocker) but not with paxilline (a K(Ca) channel inhibitor). Thus, in vivo rhEPO administration provides early preconditioning against ischaemic injury in the isolated perfused rat heart that is dependent on iNOS and mitochondrial K(ATP) channels.